ABSTRACT
Introduction
Emergency medicine in the highly advanced world is traditionally performed in two different ways. The first is the well known Anglo-American model (AAM) with skilled emergency departments (ED) and prehospital emergency medical service utilizing paramedics. The second is the so-called Franco-German model (FGM), which represents a system of specially trained prehospital emergency physicians beginning to treat patients at the scene and during transport to the hospital. (1, 2) The recent studies have shown that involvement of prehospital emergency physicians results in more frequent return of spontaneus circulation (ROSC) and reduced patient mortality. (3) (4) (5) Differences in survival and outcome have been reported between the two models when patients require cardiopulmonary resuscitation (CPR), advanced airway management or other invasive procedures, as well as advanced pharmacotherapy or fast diagnostic-based decisions. (6) In Slovenia the physician-based model with prehospital units (PHUs) has been established. PHUs are full time emergency medical teams manned by an emergency physician, register nurse and medical technician/driver. Large PHUs are located in hospitals. With this model we integrated prehospital and hospital emergency medicine and established circular model for emergency physicians (circulation among hospital and field). This model of effective interdisciplinary medical cooperation is essential for transfer of skills, care and monitoring from hospital to the field.
Prehospital monitoring of critically ill patients
The concept of critical care and CPR, »from flying blind to flying right« (7) and »thinking global -treating personal«, (8) (9) (10) requires guidelines established by objective and real-time measurements of patient's status and effectiveness with the option of adjusting interventions to attain a better outcome. This philosophy of approach generates personalized treatment and secondary prevention of complications. There is growing evidence that early detection and response to physiological deterioration can improve outcome for patients. Options for real-time physiological assessment and optimal haemodynamic monitoring during resuscitation in the field are limited by logistical difficulties, costs and training. The level of monitoring of patients in prehospital setting must increase significantly in the future and many more patients must be monitored continuously rather that intermittently. (11) Working out-of-hospital, we often find ourselves in diagnostic dilemmas, thus more reliable data could change our actions as well as give better assessment of patient's condition. Therefore, we are always exploring new perspectives that could be transferred from experimental laboratory settings to our primary working area in the field to help us improve decision-making leading to better outcome. In the following sections, we represent our previous studies about the utility of continuous capnometry and the importance of point-of-care ultrasound in CPR, and discuss about the possible future use of transthoracic and transesophageal ultrasound, point-of-care biochemical monitoring, tissue oxygen saturation, pupillometry, and mixed and central venous oxygen saturation monitoring in the prehospital setting.
Partial pressure of end-tidal carbon dioxide (PetCO2)
The PetCO 2 provides an estimate of the alveolar CO 2 tension and reflects the combined effects of CO 2 production, CO 2 transport (to the lungs), and CO 2 elimination modulated by the anatomical and physiological dead space. (12, 13) The current applications of capnography are shown in table 1.
Capnography/capnometry and verification of endotracheal tube placement
In one of our first studies, Grmec (14) observed all adult patients who were intubated by emergency physicians in the field. The position of an endotracheal tube was initially evaluated by auscultation. Capnometry and capnography were then performed with infrared method. The physicians searched for the characteristic CO 2 waveform and at the same time they determined the values of PetCO 2 . Over a four year period, 345 patients requiring emergency intubation were included. Indications for intubation included cardiac arrest (n=246, 71%) and non-arrest conditions (n=99; 29%). In this study capnography had a 100% sensitivity and specificity in both arrest and non-arrest patients, compared to capnometry which had 88% sensitivity and 100% specificity in the arrest population. This study showed that if capnographic waveform during cardiac arrest and resuscitation was present, regardless of its amplitude, the endotracheal tube could be confidently judged to be correctly placed. In another study, Grmec and Mally (9) compared three different methods for immediate confirmation of endotracheal tube placement in patients with severe head injury. 81 patients were enrolled in this study. The initial capnometry (sensitivity 100%, specificity 100%), capnometry after sixth breath (sensitivity 100%, specificity 100%), and capnography after sixth breath (sensitivity 100%, specificity 100%) were significantly better indicators for tracheal tube placement than auscultation (sensitivity 94%, specificity 66%, p<0.01). In this study we concluded that auscultation alone was not a reliable method to confirm endotracheal tube placement 
Pupilary monitoring during CPR
Following promising experimential porcine model study (51) 
